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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent leakage currents 
and short circuits between wiring and a gate electrode 
or the like due to the shift of mask alignment 

SOLUTION: A monocrystal silicon layer 1 1 7a is formed on 
a P-type silicon substrate 101, adjacent to silicon 
oxide film caps 112 covering gate electrodes 111 and 
silicon oxide spacer films 114. A first interlayer 
insulating film 119 is formed on the silicon oxide film 
caps 112 and the silicon oxide film spacers 114. A 
second interlayer insulating film 121 of a material 
having an etchant different from the first interlayer 
insulating film 119 is formed on the first interlayer 
insulating film 119 and the monocrystal silicon layer 
117a. When the second interlayer insulating film 121 is 
etched so as to form node contact holes 132 reaching the 
upper surface of the monocrystal silicon layer 117a, the 
first interlayer insulating film 119 is used as an 
etching stopper. 
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yWms 18a ICgg^S^TVNS. ^ h X/-i? • J - K 
®H3 3 4©f^PS^S/jM|il*F2iLU ! F+ 2 alflttfe 
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S„ * h \y-V • / - K«@3 3 4 ©_hffia.tfWffi£:JI 
3 3 i <D±ffi \L<Jyptz < £ fc-SiHk SMbi/ U 

mm GSBv ONO$D |c*yffia£ftfe«SlfilIK3 

3 5fc*»;i^»c®t)tiTv^o &B*B$i8i3 3 5©gJ 
fbS/ U 3 ^BHMflKind: 5 n mgST-feSo ^s«s^ 

3 3 5©^®ttU fg&tfRIPl 5 0 nmgI©N+ §ff# 

tstts/y 3>&a>e>&&-fe;i/ • h®&3 3 6jc* 
isaaMbs/y 3>*iBWJifr&*&*BHWBR3 4 nc 

«fc yfflSWRrflTV**. * h • y - F*K3 3 

4 B_hT*©g®«^K3 4 1 <D$mt£3 0 0 nntfSKT* 

[00 11] 

[?MI«Wlfcb J: e> fc-tSlBS] ItftELfcD RAM©* 
3>Jf3 16 a, 3 16b &££n©^#«« 

x***^*;wa*«fcj: y n-» 

113 13 aa>m©R8I#3 5 0 nmgit'^It^ 

* LTtaie-ta^ea^y 3>fla>rattWR< * 

y, 3>** h • /t* K£bT«itB3-esfcAic&nfc 

IKS (^fc<£fc^bi'y3>$;3Mry'7 r 3 1 2©±® 

file ***B»i/y 3>jgii, < 1 1 o> *|ftKv© ( 1 
1 0} ^©J&BB&gtC.fcbKT <1 0 0> #ffl/s® { 1 0 
0} W©jaiSSgS*«*v @2 0M2 1^ 

tc^Lfc-fc^ic, JlHSas/Ua^Wa l 6 a£¥|g»S/ 
ija>j|3 16b £©f& &tf»J&-f £ 2o®VISttS/ 
ij3>13 l 6 a©|BHc^j^l5fcv*J:3»c*lvWx 

[0 0 12} Lft»bfc#&, ±E«*1!HHfcEtf**S/ 

^laiacfetfsi© r <i i o> #fa^© {lio} 
WDtf&etB&zt&tx <i o o> *ie^s© (100) a 

[0 0 13] iflDltSIBHRxtrf^S/^A'iaRTfii. 

<l l o> drift's® {110} W<D&B3&BOfi <l 0 
0> J5\ty\<D {10 0} ®©f£JB£g© 1/2 OgST* 
fe»J, JftBAS/U 3>§3 16 a, 3 1 6bffl±ffiA« 
{bi/'J3>I^^- 9-3 1 40±5gKKfifillCgtLfc^, 

BWfcS/U3>BW<-*3 1 4 ©±2ggPifi^_h^J©GEt- 
5fSSi/'J3>I3 16a, 316bffl<110>* 

ifi^s© {110} s©j&a#liBi&3*v5. -£©*£^ ®e 

ftS/y 33/BfcV*-" *3 1 4 ©_b3ggK£#_t (3£>£tt 
Kki/'J^^t'y^S l 2©Jt®_h) '\©#^ilr> 
ij3>M3 16 a, 3 16 b©/*-— A— • ^v^fc*. 

^ -f FSMbM 305 ©±®_hT?©#*snt' y 3 >® 

3 16a, 3 1 6 b©^-A- • 7>y^lJ; 'Ji<& 
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S. £©J:3fc^e«*.tf>>- F ' 3>** h&3 2 
2S:gBP"t«>i:^, v^.^ • 7^-<^>h©-f#v8 (7b 
KU Og&ga) tfO-e&vvfe&A WdMbS/Un 
>lfc**— 9-3 1 4 ©±S«BWHfcffc5' I J 32/R** v 
73 i zo-m^^y^^^tix. V- hffi|3 
l lSat^aWbS/Ua^Bl^iry^S 1 2, KftS/U 3 
^Hfcx*-- 9- 3 1 4 ©B(l*#J3ffiftKf* < & y , s e> jc 
IW-MtK3 l l ©H8SAV — K • 3>** h?L3 2 
2©®gptcSffi-rsz:iHc«:S. JNitt^yn^Jis l 

10 6 a^#3>** h • Ay KlibTJS&ICMtSfeft 
left, y - K • 3>* * ML 3 2 2^©jSgptcSffi1-<S 
0>tfWI£S2/y3:/ff3 1 6 a^©_hffi©^-eS>S3i: 

awe**. ufe#t)t, ^©»£©#*§fi2/ y 3 > 

®3 1 6 &sg\$ny9>; V ■ KfcbTMI&rfcCW: 

*-t#T?&6„ ^(Dtcih. V-*- KW>i(t (-CO 
•afcWSWtS'*©* h 1/-S? • y - Km® £4*- 

h«BS3 1 ifc©w©y-**»*«tt*u 

[0 0 1 43 r©m*tta^xhr^ ^rS/ 

20 *;W&RIC J: yffil^.tf 2 /trogS©H5$©#^Sr2/y 3 
^JgfctattSfc'bl*. Ofefb^U 3>K*-v«y^3 1 2_h 
Icfev^Tvx^ • (a) tcM-^ 

^>>'j3>ift »g©*nx^ic^i«s:sfc-r 
z: fctc^s©T*#^a<re«>s. 
[0 0 15] -y- h«ffi©JgMF^iira«{c, ifs 
^f*^K^©®^*5a®i:«:S. E92 5S:#MUTi© 

30 IWtSTttF&tfF+Za (=0. 3 5/tm)gfTefe 

5*^ Locos^ic«ty^stiS7>f-;bK^fb^ 
3 0 5ii, ^-xt^-^©^yicj:yT-S-b^yfi§i4 
«wwiW«/5e»'«(E<aioTF-2i8ii&y, 7^- 
;i/KSKbJ^©^i5a»lcF+2a + 2/3i:j2;<«;S. 0© 
KSMbm©^^^{Cj:oTM*5 

ZlZlT*li/3 = 20 nmTfeS. ttfi*©«ke)lC^gA 
S/'J3>M3 1 6 a^D^-f-^FSKb^ESOS^'x© 
J®fe|iSli2 5 nmlStifeS. *©»§*> #SSAS/y 3 
>M3 1 6©$gli0. 2 6/imJgStJ5cS„ i©«fc-i*: 
40 «tR-e#ijLlf y - K • n 2>* * ML3 2 2 SrBBP-TS 

v^.^ • T^-f^>h©-fn5 (fe^U Og8S 
a) j^OTftV^&ti. ^tC|f^*eii^3 2 lfttf^W 
-;i/K^tM3 0 5©— &bxy?>£'M3<S4vr, 7 

-< -;v F^bK3 o 5©ng|?^mft9ic»<«ty, s e> 
»ciiP^>y3>s®3 o i©— gfc&V-K- 3>^t^ 
h7L3 2 2©HcS$lcKffi-tsri:lc«tSo 
[00 16] 

[?8f93©Bft] ^^T% *|8^©@W^ t4^cMi:34x 

<t>tims(D&m±\z e as^wictg^ e>tife3 > * ^ h 
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ttS*i*Ba*fcy- b«^tf¥&<*S4£i:©ia<z>y - 

[00 17] 

i (Dm^m&k^ z.v>% i <DmrjmmR.vtm%$% 
mtisv^yi&vwbttf-hmmt* z.<»>f- h« 

««K3*ffe2'y ss/flttcRiBbTt&ES/y n>^g± 

«> 2/ y 3 ^sMifliRowiBBWS*^ y 3 >jg±wwaa 
jnfcS/y3>BMHRi:» z.<D^y3>gWbmi-?¥i93n 30 
5 1 n *>Km&m&f y 3 >«©±iinc3i** 3 > # 

*MLfc, i©a>#^ haft^bTUBfflWBfftS/ya 
[0 0 18] j:»JAfl«ffc& #$8HBtc^s¥&#&e 

idu s/y 3>asisffl«B»c»»&*ife <i 1 o> 
iaicfc y ^3nfc?sM^ £©8§ffi»*fcHA/t? 

*©«Wtttf Wife*- hWUttra-LTSifKSttlH 
&<DmW±Z < 1 1 0> #|6MC$»ftS4*- hiit 40 

hms©±ffiS:ii®tc®e»gtfb2/y 3>ig3f ^ 

y^"i:> iffl^S/y3>Bt*Yy^RtfBWBy-b« 
®D«iiifcliaSK3I^BMb^y3>|)U.'<-'9-J:, 1MB 

SMfci/ y 3 v-Rifm&7 4 -/b kbmu»c g 

t>K {110} ffifre>fc5fflK&tf±fc5!f# {10 
0} ®^6>«:S_hffiS:^bfc2^^©*i!S^>y3> 
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im/mutt s <fc e> cms 1 ©jmiaifiiiK&« 

d©s& 1 (Dmmm^scxmmjm^y y 3 &s e> 

£ 1 ©MIS88iiSlfc#ja©JlfcStl 2 ©Jf 

ICWBB*H«S/ y 3 >M©_HHWi*-* 3 ;/ * * h?L 

[0 0 1 9] XI*. 4^K:«*4**«BaB*, 

# {100} *»&<fe«-»«ffl©s/y3>afi«c©«if*c 

«W6*ifc <1 1 0> £ffl©8UCJ:yCT3*&*gM 
fc^bTSWStttt8©*fi-t*: <l l 0> #fttc8tlST 

-rsy- h«@t. zi©y- bm&a>±w*\M&izmt) 
Wis y 3 vjil. z&mtis y 3 >ag^r-v +> 
•j-fcjmsvf- bw&e>wmz:\M&izmt>mtis y 3 > 

HOC g 3®^»^ltflKSi±ffi«(©^®lc:S8W knfciBSg 

ms&KR)i*:< Kffl2SMb^y3>iax^— v-xxmm? 

^fesBB* {100} mi*%ti%im l £M\;tz.wmm. 
(Dmg&is y 3 b*z>imw<D y • kh 

>fS«ctltSB7 w KSftf bR tfrBBMfcS/ y 3 >lg^r 

■v v zf&xmmtitis y 3>kx^— y-fcav^taiB** 

as/ y 3 >jf©^M&tJHBiffi©±ai5^smt-s «t e> izm 

rfmsmski' y 3 >m 5:^-5 £ £ fccsw* 1 (omm 

mm;Z.ttn<»Mte&M2<nMfflM8$&£* z.©lg2© 
WIBBMSWRlctt^ e>*v& i: i: %{cttflB^Si> y 3 >m 

[0 0 2 0] n * b<«u ttfiB^ 1 towmau&mfc 
s/y 3>m**v>SMiawfc2/y 3>ut^&«: y , ttnaig 
2©»iaiBiiwi«fts/y 3>Kxw:y >^b< j**^ 

mtC J: t3TSa$tlfcltfiBfStt^©S/J^^ltJgB3 > 

to 0 2 13 ^mmKm^^imm^m^mt. * 

SfclMIBrettSU z:©y- hm@&Se>S8s^{c|8| 
^ UTfff|B^flcS«_hlC#Jg^^^S b, Itf 
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u z.<m i (DmmMmBc&mem%&m#M±iz 
mmzmsmsatmtmaiMitt* 3 > * * h 

y 3>flMbBC&KJftU KS/U 3>g?ft$LhlC 

j/ijn >gtf blS^*® U £. ©4*- h«BfcK^ U a 

>M«wau itrfB^- hmsi&se) *>y 3>gtftigi± 

CS/'J3>»ffcBt*JB«U i©2/y3>fiHURRl«{f 
IBVIifiS/ y 3 >Jf ±(C3/ y 3 >BMURft)Klft U -© 

s/y 3>BMU»ctwwi*isii^y 3>®©±®ic^-rs 

[0 0 2 2] «fcyjM*«rtcii, ^Wi»c««4 s »*Bai 
s^y 3>®R®^®tcfews <i i o> #*B©a»cj:y 

£ifi»cae»lK&J»aU 3©*BH®S5:S8f3SII*ilc©^ 

ytwaJSffiiBSwsascy- MWbR«wau £®c 

fc/t*-=.:/$ri/rtMay- MWUR&fl-bTt&iKStt 

mgcOD^®_hS: <i i o> -%\t>iizm\-*2>tf- vmrnt 
z.<»>f- hwm<z>±mzw&\cm$mtisv ^ym** 

mzim-t&iM^ ^HtiMfc£'y3>K«»*u 

J*#ttxy*->$ncj: y SKBMfcS/y 3>BgtC*N:Sx 
y • /ty * fcfJfcoTiilB^^y 3>g|** y 

t«ww- h«w>«Bfett»cai-5»bs/y *ym* 
u-sr^-rstiifeic^^gffbi'y 3>Btx^-* 
saga? j-jv kmmuric m asi^wicttfiw- ha* 
■ffcttfcBfc**-<&:cBfc, *«a5> y 3 ><dm^14®^x 
tr**^^a*afiKJ:y» t&gasg&ss&fctwi©^® 
icttiaMisi/y 35/R*-* v -JoM* <fc y w^stMS 
©#^s-> y 3 ymzm&tzjmt* &bskm i ©ji 

owiaww^rwiKWiftS'y 3>jg*:w&bTffffB 
gut £/ y 3 y -ftnwt & ^t&< Km&ss 
y 3 ym<Dmm zmmttziM^ ^tstctina^ i © 
jHiaifiii«fc*Mffl*Sfc*ie 2 ©jnimawR&^Au 

r«® 2 ©MRSfc&ii^©^® 3© 

^ 2 <Dmr<mmmzmmm&is y 3 >jgic£-*-« 3 > 
=iy*i? h5L=&^bTitnB^a^y3>«tcgs^sn 
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6BS»ftJ8riW*33i4: &fil;lfcfc©-e2&S,, 

[0 0 2 3] ^^c^4s«M«a»o«ato^ 
& i^ffitf {100} a^fes^^©^'^^ 
jRflwMfiKfew* <i 1 o> ^cwaiciyOTSftfe 
fSfi^ftBM3*?»«IWKLOCO s^©7-r -ji/ 
FlMblR&Tiaa-f&iBg^ MKfbicj: ytiffifg&flltt 

U i«)»W«»!!««:«^«Mfc^y3>«;fejR« 

u z:©^^ y 3 ymjkxms&mimzrf* 

flrc>JdBfclWRCBtt»fb3' y 3 y 

xmt. ^aiBcaM:j/y3>iittjB«u Utti^f 
>^tc j: y smfbs/ y 3>bbc*m-*x ^ + 

zfitt^TWtmvy y 3>igdr^ v -?&.vmuf- h 

j»gas/y3>«>it3WHWixi;#*s/-v ( n/ 
y 3 >Bi3f ^ v ^©iss <t y ^^seiims<z>4i«ftK^ y 

fts/ y 3 ym&v v zf*ni%-?z> z.t.%i< tMBmft^ 

y3>M©^ffi&t«H!lS5©±aiSS:Sm$-&SXSi:, ^ 
ffiictuiBm l ©«fa»a^i:t«4©M«:«>^ 2 ©JgfSfcS 
W^TKAU 2 ©I»M®iiJ:¥Htt 

snjgi:, r ©^ 2 ©Mfas®^fctfriB*i^^i/ y n > 

m^M-t « 3 > * ^ h?LftJB*U 2 <DJiR3*fel§ 
K©*®tcttfl23>;jr^ hJLft^bTWIB*IS»2/y 3 

[0024] 

[0 0 2 5] DRAM®Wf®^®R.tJ t ¥®^0T*fe 

5„ 30>DRAMteO. 2 5Atm7 : -if'f>-;i/-;i/ 
/hinXTllfi ; F=0. Z5Mm (250nm) ) T*50 

jKrta*ife*»©Tf*y, BUTotfeyKiftoTv^. 3 
it-, 05&tmi6ttiiJift$*ifc¥®«i^T-&y. 

©*j^as/y3>Mi:©figfi§^?:^-t0'r'fey, 

t*y- hmBRtWISiRJ/y 3>»fc*y h u 

H173SB94a. 052it^6©AAii», BB& CC 
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[0 0 2 6] Pg£/'Jn>gffil 0 l<Z)£3tKW: (1 0 

0 } T'& »J , dCDPMS/ U ^ >^ 10 1 ©J±JS#£& 5 
Q • Pi^Un^iSl 0 1#«&3 
ftSS/'J 3> • c;xy\<Z)^-Ux>-T'-^a> • V'y-v h 
|£ <1 1 0> *l^©ia*^35:S= Pai/U3>1MR1 0 

1 ammc^msm 1 o 2 ^-T^-^s^ict yen* 

TfeU, ^^-Sl^gcl*Se3^3 0 0nmSS<D«l 0 

3 1, $1 0 3©«jiatnaaBK«w6nfe. c*-**/i> 
p- mtitttMi 0 4fc*^e>«i^$*iTv^ 0 tstt^ci 

0 2ttPfflS/'U 3>16IE1 0 i©±afflBK8»!l»K:«» 

anxsy, ffitt«t^i 0 2(Dmm.\s. <i 1 o> 

CTfcfrti, ISttWKi 0 2tt <i l o> ;fr 
ifi]®iatc«kyi2M$ti"Cv>€>ri:JC3fe-s) . fStt^ci 
0 2(DS/Jn*I *;i4S> &tWfc<NBKB*fc : bKF 

(=0. 2 5^ni (2 5 0nm) ) igST?S>S. K^Cl 
5 0 rung*©?- H»ttH»»*^- hWm 1 1 1 ti, 
fg-ftM^ 10 2 tf^MlCtStt e>*ifc 8 . 5 n n^SfflK 

gxotf— hm\Mi o 6 fcfrbT, o zaym. 

BLhfeWWbTv**. <J>&< ii^fSftlR^i o 2tfLhtc 
asv vctt. ^- i n iXfe&ffl® 102 fcgSSb 

-cv^s. f-hwmi 1 i<z>*i «f-i>*) , ms&xf 

MUtTf^-i*. **V«XF, F&tf2F (=0. 5 Aim 
(5 0 0nm) ) SgBfefe-So 4*-h«®l 1 1 ttW 
5 0 nmiICDN+ S^tSAS/ U 3>HKcW 1 0 0 n 

So ^- bSH 1 1 1 ©Jbffittl8IJ£7 0 nntfSK0>gtffc 

1 2icj:yaa»caH3nTv\6. 

JStttR^cl 0 2©3t®tcii, >f-bmfSl l 

-)V FBMfclR 1 0 5»CBSS££6?rtC, 10 0 nn^S© 

w&cmz&mist-K- mmmi 13 a, nsb* 

«W6*iTv>*. 4*- mi l laiWHtS/'Ja^K 

^y^l 1 2CD68®1*. Kf50nm (=d) gLg© 
IMfcS/ y n >Bt3^<-* 1 1 4 ic J: y !i&tc®fo*iT v * 
S- *Sl*flB«l 0 2<Z>^®lCf8tf*>*lfc4*- hBHtBU 

0 6«7^ KgfcffcB? 1 0 Bftifcift&fflBfcffca'y 3 
>kx^— !M 1 4jcea^wtc^atiTN- sas 

gfc/gll3a, 1 1 3 b©^ffil*Sffi$*VCV>S. 2o 

<Df- hm&i 1 iic«*nfc*i^-e»3.4xe>Sffl®© 

flttl 5 0nm (=F-2d) iggt'&y, 7-f-/l/K 

ggfURi 0 5\zj%$.tir=.m&x'<?>zLti<b®Mm<Dm*2. 

5 0nm (=F) ggtr-J&S. 

[0 0 2 7] ±|3N- ^jKUfclfl 1 3 a, 113bO)S 
tm\is 4 0 0 nmjggODlSa (BUS) tlXloWc 

>iii6a, 1 1 6 btcty. iaa»cw»ivrn*. 
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N+ SCDJWSaS/U 3>»1 16 a, 1 1 6 bti cmm 

jtaasavo**. w>'J3>ii 1 7 a, 1 1 7 b 

©US <I^) tt, >f- hWffil l lfcaiBWfcS'ya 
>I*ty^l 1 2<Z>ig£ (230nroiS) £yffi< 

&tttitf&&&v*. n- mmmi 13 a, ii3b© 

fllffilBIca. 7 0nmSHM> G*^)-*3fc#l/feN 
+ S3£$C/fl 15 a, 115 btfRtt&tlTVtS. N+ 

sgKttjgi 15 a, 1 1 5 bii, *n*wwBas/y 3 

>m 1 1 7 a, 11 7 b&b<D)m>mimfflz£ 

StlTHS. *B»S/U3>Jil 1 7 ali, "7>f-;i/K 
AMUR 1 0 5 ±\Z 2 0 n nmSLOM? (7 4 ~K KSHb 
|&1 0 5©±®&ifflglcg-5gS!KS:^l/O i«U & 
flSS/ y 3 >flgdp^ 9^114 ±iBfi»±IC 1 0 n mS§~ 
2 0 n m&0$mv <Mtis y 3 >K#~V y ^ 1 1 4 ±SB 

y3>jfii7'b%, 7>f-,n/KSrtblgi o 5±ic2 o 

n migS<D5iT*J©fe U BIMbS/ 'J 3 v^lH 
±3gia^J:lC 1 0 n mil ~ 2 0 n m^<Z)itgT*3®fe bT V \ 
S. JWBSS/U 3>M1 17 a, 117 b<D±m\t±t 
LTPfflS/'J 3>&K1 0 { 1 0 

o) iffifre>*y, jwsits/y 3>jf i 1 7 a, 1 1 1 b 

CDfflffffiliP^^y 3>®E 101 <D±^®KSil:fc { l 

10} ®*^j&s„ xmmmnit* 

117a, 117 bCDfi!lStJ:ffii:©5^ffl5j5^)-h® 

SMt577ty hi*, Wa7-f-;i/KSKbKi o 5 

[0 0 2 8] ^tt^MXli. V-^ • KW ^$R*gc l 
1 8 aWU N" 13 a, N+ mffltMl 1 5 

a, JMSftS^ynS/Jfl 1 7a^e>«^S*l<TV\S. V 

■KWViKl 1 8 Mi, N-«till3 

b, n+ mmm 1 1 5 b, Jtinas/y 3>m 1 1 7 b 
*» e>ifi^s *it v pas/ y 3 >s« 101 cd±*® 

\\mi 0 6, v- vwmi 1 l&rfv-^. • 

4ti 1 8 a*»&«wtanTv\«. Wfri-6#tt»svy3 

>mi 1 7 araiian. jpnas/y a>Mi 1 7 a« 

AS/y 3>M 117b 2KZ}mi3^2:%ilC2 1 0 nmfl 

•efeszii:*^, wjrrs'v-^ • fmj#hi 1 8 

a<DK, y-^ • VMym&i 1 8atV-^ • KU 
-YXWSi 18b ^(OtBlcoMMemd^s^lMildnT 

[0 0 2 9] Nf-V*;i/MOS h^>S?X^S:-^«)TP 

ffls/ya^itiRi 0 niflsiojiniawRi 1 9Jc<to 
&*y, it^mmm (cmp) «cj:yTOflsa*v 

»T, #3SS^y3>'Ml 17 a, 117 btf>^ffi<Z>#® 

[ 0 0 3 0 ] m 1 ©jumeniBi 1 1 9 juwwefis/ y =» 
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>iii7a, n7 b&mwixm2<nMimmmi 2 

J/'Jn>Ml 17 a, 117 bffl±ffi±t*0^2Oira 
ifg^l 2 1©&J?1409;*.14"3 0 0 nmlST'J&S. £S 
2©JIfSf8ilil8ll 2 1 ICfct JffSSfiliBIl 2 1 £S3IU 

xmgskts u 3 >m 1 1 7 b icst-rs Fgg^p&s:^ 

bfcl^j/ h • nyZV h?Ll 2 2*>^i8tte>*VCV*5. ^ 
y b • ny*>? WL1 2 214, «?t»*N + ffl#B»5'y 

3>Bi*^fc.&3>*? h • 2 3jc*y^aia 
tix^z. m2<Dmimmmi 2i<D±m±Kmtbti 

HXZ*J Km 241*. n>**h-:^yi2 3lcA& 
lCg$fc**U V-** KWVi^l 1 8blCg$fc**l 
TV**, tfy KM 1 2 4 MAfeHRj* 1 2 0 n miK® 

tz/yj&y • t/vw hm^fcy* ^ m*i 2 4 

• 3>** h?Ll 2 2©8ft8-T<Dt^ h3® 1 2 40>iRgj@ 
I43 5 0nm (=F+2a) SStfc'X l£yM§12 
4CDfB!«try3 i tt6 0 0 nm (=2F+2a) SKT'fe 
■6. 

[0 0 3 1] *^IS©^fil^4» h • 3>#* h?Ll 

2 2 A^-rs6ft9-T*CD#iS^J/ U a >M 1 1 7 b 0><®4 
29 0nn^re&5fefe. h3>*# HFL1 2 2 

awjen^yn^jii 1 7b^e>tt*mb , rMPStbs 
^KDsr^iiKi 1 9#ir* 

^i:LTCD«iBfS^i:fC5&S. -rfcfc>*>, try h • 3 
KfLl 2 2©j£as*^Kb^>y -n^WrW if I 1 
2, &fbS"J 3>«fc*"C-ii- 114 Xl47-f KStffc 
Ki o 5fc^c^-rsz:tli«:<> se>ictt^vh- 

3>*> h?Ll 2 2<Z)JSgP{C^-hm^il 1 l©±ffiX 
14PM^> y n 10 1 C^B^Smf £ 3 £ 14EBK 

-oigfgei 1 8b) iLf-hmmi i l&tfpffls/ya 
o 1 y - ^msf5Ro^<©«if!i^^ic^ 

[oo3 2] tr^ hm 2 4 £^#>t, mzofg^m 

&. m 3 ©Mr^i^ 1 3 1 *mtis y 3 >mmmfr 
e>fc y , h«s 1 2 4 ©_h®T*c^3 (om^s&m 1 

3 1 <Z>l8Uffl43 0 0 n rngStefc »J , 3g 3 ©JI&3»SSil8l 
1 3 10>±®WBfb34VCV*S. FggGJPSSr^L/ 
T^3CDM^Siigl 3 lM«2©Sri*«l 2 1 
&gSil/t^tte>nfcy'-K- 3>*# H7L1 3 214, 
JUKES' >J 33/01 1 7 alCitU «AtiN+ 32#*£H 

tifcx b \z-is • J - KSfli l 3 414, mi3K?8 o 
0 n mgg©N+ g&tftftS/y 3>BW»'&«! »J, 3>* 



10) *8W¥ll- 26 574 

18 

* h • -"^99 1 3 3fCHflgtCg^3*U V-X • KWY 
>iR« 118a lCg§|&3*Vt WS. * h 1/-SJ • - K 

mm 1 3 4 ©iai!Bao r S/jMiii4F&tJ t F+ 2 asarafe 
&„ * h i/-s? • j - Km® 1 3 4 (DiffiRxmrnum 

I^IH 13 1 <D_h®0>4>fc < il *>— 8W4, O N 0$E;fr 
^Jfe-S^fiSfi^Hl 3 5{C«fcytf^lCSfc*lTV^„ SgS 
SSi§i^l 3 5©SMb^y3>|^mWl45nmSS[ 
T-ifcSo ^E*»fii^mi 3 5®^®14. mi4TSIPl 5 0 
nmg©&N+ S#*g^S/y3>jK*>e>«:S-fe;i/- ^"1/ 

10 -hm®i 3 6tc«kyitgscSt>*iTv^. -^1/ 

-b@m 3 6©^®i40ii^.i4®rtb^y3>^fij^* 1 ' 
e>«;5^iSfiW 1 4 1 ic<k y ^i^^cst)^^Tv^s. ^ 

h U-S? • J - K«fill 3 4SLhT©^B«^ 14 1 
<Z>$®*43 0 0 nraggT?*>S. 

[0033] ms&xmG<b&PMBa*ccmzc&8& 
xBcDWBt*sarc»«Bs 7 bmis 1 0 01 

6i:?:#fiS-r5i:, 2(£|U^fl8lc<J:SDRAMl4, BUT 

[0 0 3 4] {10 0} fre>fc££^IBoS:^U 

20 5fi • crogS©Jl^tn»>e>«:y, <1 1 0> -jifaom 

> • «n;\*6Wraii' l J3^SSl 0 1©^®CD 
tS1£^ig?2 0 2aLh(Z)*S:Se)M^C, 7* h • 

hK <a^i±-r) afimzti&o mmmi o 214pm 

J/IJ3 >®E 10 1 CD±^®lCfeV VC y 31>-T— ^> 
g^-77»v htC^ff-R.O^I&'Sc) < 1 1 0> ^IrJ<D52 

tc«t y ESfS^TJ& y % -etv^twDtSttS^ l o 2 14T 
M<35iSS8S:* L/T PfflS/ U 3 yW& 10 1 ®^®JC^ 

30 IC bT PM^> 'J 3 >®|R 1 0 1 A^X y ^ > tl*OK 
1 0 3AWS*lS. 7* h • US?^ hIKSrV 

^^tCLT20keV, 5X 1 Ol2cm-2^K«)JKn> 
<Z)tlME-f^->aA*^fbn, i&l 0 3 (D^Bg&tfJgSlC 
P" SafcB^l 0 4*^^S*V5. 3 ©"7* h • 

MftWUBSanfcifc cvD2Sic<fcy±®ic®Mb^y 3 

*u cMPtct y z.&mt*s y 3 
&y, iios&^KU 5pfi&±®«:5&i-S7>f-;i/ 
NliSi^l 0 5;W£f££*v&. tSttt^l 0 2 Affile 
ttmSMt\Z& yjgffi8. 5 nmjgS©^- hSHtJ^ 1 0 

40 Gtmfo&n&o 

[0 0 3 5] m*.&V • tru)\s - 
•So $ e>tc, * y > ^tc«t y ^mizWf i o o n 

J? 1 0 0 nrogSOSHb^ 'J 3>K*W^$*l-So ZLtl 

50 n+ smsAS" y 3 ^BbWRWCEfttxy^-^yic «fc y 
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$0**U • jKU*-f KI8 (N+ 

^HSftS/Un^Kfc^^y^s/ • J"J"!M KBii:© 
=K/f]D 5 0 nnilS©^- HSil 1 

i nz&f- hwmi 1 1 <D±mzmsw3izM$ (sm 

10 0 nmgg©) MMfcS/y 3>UBMr<s>:7i 1 2£# 

[0 0 3 6] ^A«3 0keVT2X 1 Ol3cm-2@g 
©0$©^;f>&A^c«fcy, -;i/KSMblKl 0 5& 

tw- h®f®i i uzs&mtmiz. mmmio 2© 

SffiSKMl 1 3 a, 113b^a3*lS. 
N~ WOSffiM 113a, 1 1 3b(Dg^-G)8?3lil 00 
nmmST'&S. IIIWSN- MUfflcM! 1 3 a©fSPg 

ttFaar***;, n- mmmi 1 3 atr mmm 

1 1 3 btCDfaBittO. 25/im(250nm) (= 
F) |^5 0nro5gg©gKbi/y3>IBS# 

>J3>I^>V^1 1 2%>X*^>yiC*3llS£i:K: 
J&U, ^fb^Un^KE^^^l 1 2©&J?&7 0nm 

:7-f-/n*BMsRi 0 sicgast^rtfiic, n- saagc/i 

113a, 113 b<D^S©y- hmm 1 0 6*flR£ 

save, zti*><m&<DN- mmmi 13 a, 113 

b©3tBD#Sffl3*t-5. [0175M06, 07 (a) , 
09 (a) ) . 

[0 0 3 7] ?*IC, UHV-CVD&ffitvC Ss-fN - 
^jfctWgl 13 a, 113 b©RffiffifC7£|fcS*v;fc.££8 
SKbBI£l&£Lfc#, W>U*6 2 5r©i&g, 1X10 
~2P afflgCDEEJ]. 2. 0 s c c mfSK©iift£©:^ * ^ 
9>£0. 2 s ccmgS©S£S© (l%©*^7-f > 
J: »J*RSftT*fc*) K-tT>^ • #*fc»CJ: 
*JI#ffi»Rxi£**5/ir/waRKJ:y, N~ mSMM 
113a, 113 bO±IBSffiSlCia^WlClttS 

(Mm) ^3 0 0nrogS©N+ 1!© dl^>'J^ 
JTC**) jp^Si/yn^il 16 a, 116 b*ti&& 

n- mmmi 1 3 a, 113 b©®aib^® 

K.\t (ft&©) 7 0 nn«IfflN+ ^fcgWi 115 
a, 1 1 5 b)!)W3*v5. ifl^tfr-ll (# 
ISfr>U 3>M©) (10 0} S©<100> ftffl"*® 
JAJSS&I11 Onm/mi niSfffeS. £©£:#, 7 

>f FmtM i o 5^©&fb-> y 3 ^Hgrastcgx? 

5 (VISAS' y 3>JI©) {110} I0<no>S 
iSHMJW&gj&Kli {100} ffi© <i o o> ^fffip^ouft 

Sitg<Dl/2 0®Kl?*>S. #^!j&£f&lCfcV%T, 7 

W FBMfcK l 0 5 fttJVMCS/ u =i >BU^— * 1 1 
4tCgaS^-WlCJ^S*VfcN- ^SfcffcJil 1 3 a, 1 
1 3 b©±gB®ffitB# <1 1 0> #ft©i2lCB*tiTfc 
5 snfeJWSftS'y 3>Wl 16 a, 116 



11) Wl 1- 26574 

20 

b fcj^fc PfflS* U 3 1 0 1 ©i^BlCM* 
< 1 0 0 > #Ntcaftftl=j£»*- *. [0 1 75M0 6 , 
07 (b) , 09 (b) ] . 

[0 0 3 8] JftSAS/y 3 >®©±|2l^tt3S#lx * * 
=*$/-WW&ft£SWU 5 0 0T;~8 0 01C©«gH©J&&$& 
g, 1 0~3p a~5 X 1 0"2p a ©*gBfflffifc-e*7fc 3 
©AW* OV\ J**8BK#5 0 OTCfe UfiV^IISfS/ 

un>^e>tv«:<*y, j&6a&K#8ooic«fc»mv\ 

io fc, ffi*#d©*5ffl;fre>-f;ft£i: r^ftj jfcgtfBH 
Kfcs. z:© r#|#& ©j8^B*fcJli&g©±l?x ^ 
• >>^>©^©^lc#fcoTiS<fcS. JgCB4:tf:*h 
• i/92/©ifty • ->^> (S i H4 ) 

v^T%*taas/y 3>/i©ji#i£^x£*:*£/-v;i/f£ 

ffl^.5t§£-«fc »J 8 0*C~ 1 0 h^" 

20 *Jte#»«. 

[0 0 3 9] &fC, CVD^lCj:»J^ffilC|^JP2 5 0 n 
mtiDttfbS/ 'J3>112 0 S:*ieW-S. C0 1 7JrM0 
6, 07 (c) 09 (c) ] o 

[004 0] CMP{Cj:»Jttfb^U3>Kl 2 

0 &iIU JWKAS/U 3>® 116 a, 116b©± 

tg&Sffi$-&r, s e> ic^fbi/ y 3 >m 1 2 0 

J/ij3>I 116a, 116b S:-&t)-&TW^bT¥dfi 

It, ifefbS/y 3>K*-W^l 1 2_htC33Wt 1 5 0 n 
30 mJBKiiaey, *B»2/ya>»l 17a, 117b© 

£m*a&£/ y a >k 1 2 0 o>$moymz t.m t < * 

So C0175M06, 08 (d) , 010 (d) ) . 

[0041] «AaBMb2/y3>mo!)««. b 

PSGiKOD^^. BPSGJK©y70-, CMP^ 

3&*?tu ¥m&±m Sr^-r sSHb^> y 3 >s&»ei!ii8i^ e> 

«:Sm2©^IS*ei^l 2 lA^figStiS. |g2 

©sraiifiiiiKi 2 1 «MUT*n»t'y 3>mi 1 7 

b©±ffifC^-r5tf«y h-3>^f^h7L12 2imf&,2 
tT^ h • 3>** h?Ll 2 2©P®40. 2 5/t 

40 m (=f) seared y. • yyy^^-f nance 

h?Ll 2 2©Jgg|JliJ^^>y3>Ml 17 b© 

1 3 2©BBP-r5BR©x-;^>^tc, Ifcffci/y 3>Ktt 

x^^>y$4xs^, sfKS/y3>iRXJ3WbSMb2/y 

3>|^mSi:^ifx^^>ifStl«iV^CF4 +CH2 F 

2 atw^ftffiv^*fe«>c ^bi/y3>^e>«cs^ 

l©Mr^*ei^l 20Wx.y*y7xhifrt£.*iVi x 
v b • ziz/H >; MLi 3 lAVf-hmffil 1 
50 -A/FtMMKl 0 5lcM1-Siiili^^. C0175M0 
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6, 08 (e) , RIO (e)). 

[0 0 4 2] mz, m«N+ MMS&ki/V 

*j h • h7Ll 2 2*^SS$*iS. 09*.l4*;u^ 

jg#r?*-->^3*iTt?y Mil 2 4*^&sns. 

awe, 5pfi«LhffiS:^i--5Bjrtb^y=j>^ai®c^e) 
&*&30>jBmaMRi 3 immzftz* mznmffi 
mmi 3 iftt)W3a>jfnM«Ki 2 1 *«sibT# 10 

KhftS/<J nyM 117 aflD-hBrtcJfctey - K • 
*h?Li 3 2jW£f£3*i&. y-K-3>#*h?Li 3 
2<©PS%0. 2 5 Mm (=F) jgffiT**>»J, 7* h • 

y y$T9743aBCfcV*TT5-f hf*l#*fc<T 
y-K- HFLl 3 20)JfiMtiMttltt^U3>NI 

117 a<D±®**e>li#ffl£bfe^£-T?** IfV h • 3 
>*^h7LfcH^c, Hl<D®fa»Si5lK*^y^>y^ 

- hm«i 1 1 1 at*™ hiesf®? 105 izm-t&z. 

fctt&VV. [0171^06, 08 (f) ,010 20 
(f) ) . 

[0 0 4 3] W-tfN+ aBHBftS/U3>BH8t© 

*mttfltfr£>&&=i:'4 * h • ^9^1 3 3 IZ& y, y 

- K • H7L1 3 2#3fc&3*v5o £BRcKW8 
0 0 nmifIK<Z>N + amSA^U n^fcW&StU 3*1 
aV^-^^Sftt;* h • J - K«ffil 3 4 # 
JHftSftS. * h u-S> • y - FtWi 3 4 fca 

h • 3 3 i;l4R!-0>N + I^SJ/Un 

>HJIlc «fc yffliftU Haeo/t* -->^c<fc y j»*lt 

%J:V^ m«ONO^e>JficS^«Sif5«i®[l 3 5 #9* 30 
J&Sn. 0!*.tfmV 15 0 nm<Z>N+ §&t8&i'V ^> 
Wpbte&WV ■ zfV- b^Ml 3 6*W^3tl-5. 3 
£ IC^tS^K 14 1 2>^f&£ tU #Hfi&£J&CDD R A 

[0044] d r AM<D^m^msaPmw^mx'^> 

SSI 175S01 5$:#8g-tSt, #58f?!©^2^i&g 
JSB14, #f8t9!£ 0 . 2 5m m-r-lf -f > * ^- A® %» £ K 

XODRAM^TKM^&J^KfcoTVvS. 
-3T\ 01 4&tf0l 5*iWEMba*ife 3 I £ BI»*Bnf 
&y, 0 l 4 ttiSttKBi:?- FISfcllEfa**- hWM 

015 Wf- MWiRtWI&ftS'U 3>J§i:* h 1/ 

-V' j- warn*.*? bffit(D®mmmz&-tm-c$> 

5. 01175M013WU 0142£tf015©A 

A*& B BiRaRtJfCCiMlT'OTKiD^^T-feS. fcfc, 
014#.tf01 5 X'&Zfrb<D®B&fflk0#3M*&g>lZ 5C 
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[004 5] PfflS/y3>IWR2 0 10>£XiSti {1 0 

o) -e»y, i©PSj/'j3viS2o i<&j*jg}jti45 

v M4 <l l 0> -}3ftomis>htSiZ>. PfflS/yas/lttR 
2 0 1 O>*iS0>?gttfRK2 0 2 (ttftftMHlttlc £ y H 
**iTfey. ^4>Micl*^3 0 0 nmfSffiLO 

co s^oo^-f HiMbJR2 o 5 n -)v \?m 

2 0 4*»&#WWS*VCV*S. n§SfiW^2 0 2ttPlJ/U 
3>S«2 0 1 ©^ffifC^IJ^Cl^IJStlTiSy, 
ttfUgc2 0 2<Z>mm* <1 1 0> ^IrKDjZW^'&S c 1 *- 
ftto-fe, ^Sttl^2 0 214 < 1 1 0> ^I^KDjatCj: y K 

[0 0 4 6] fS14^2 o zayrnm 

Rtfm/l^mit^tl^tlF (=2 5 0nm) g&T'fe 

S. 8^1 5 0 nmllOT- WHftjUEb***- 

2 1 1 14, ?SttM^2 0 2®^®lC^e>tlfc8. 5 n 

mgS©KiP©^- hm\M2 0 6 

2 0 20)^®±.S:«iWTLTV^S„ ^J&< t%^tt^c2 

0 2gLtlC;fcVvCl4, 3*ve>^- b«M2 1 1 ttfSttM 
^c2 0 2lCit3SUTV^ 0 >f-hW&2, 1 l©*i (-y- 

F (5 0 0 nm) gS^S>-5„ ^- h«SI2 1 1 \3Wf 
5 0 n mgS©N+ S^AS/ U 3 >^IC^ 1 0 0 n 

[0 0 4 7] >f- hWM2 1 1<0±®14JK)*7 Onml 

S<DSKb^> U n >m=^^ y zf 2 l 2 lc<k y jgmizWblx 
TV^*. fSi4M^2 0 2®^lS{ct4, >5*- h«®2 1 1 
RXf74 ~)\> F&i\M2 0 5 {Cia^WlC, 1 0 0 n 
mSSOD^OD^^bfeN- Sffi£iCM2 13 a, 2 

1 3 btfi»"tWtV%5„ ^-hm®2 1 lfcUWMtS' 
Un>^y^2 1 2(Dffl!®l4, BW5 0nm (= 

d) msa>BSKbS/'J3>Kx^— 9-2 1 4izzvwmz 

wmix\*&o ?mffi&2o 2oy$m\zmibnr=.>f- 

vm\M2 o 6tt7-f-/i/M»fbDt2 o 5ZitJ«jMb^y 

S£^CM2 13a, 2 1 3 b©3«®l4Sffi3*VCV^. 2 
o©^- h«8l2 l l icSt**ifc*l^n?©zine>®ffiiS 

(D^l4F-2dSg'r-*>y, 7>f-;i/K^fb^2 0 5lC 
&£ftt=.B&T'<DZ.ftt>miim0)m*F-2P (/3 = 2 
0 nm (Pl^-Xbf-^OSS) ) Wt*&&. 
2/'J n>®K2 0 1 (D^ffi^e>?SttlSgc2 0 2±©gE 
ftS/y 3>K :J lr-W7 r 2 1 2©±®*T-CD1SS142 3 0 

nmBflre»y, -;b KS?fbm2 o 5_h©gMbfu 

i 3>K*-v ^^"2 1 2©±®*"P<D1S?0143 7 0 nmg 
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[0 0 4 8] ±|BN" mmmz 1 3 a, 2 13b©S 
mmit> 5 0 0nmjgS©?SS (18^) tlXl0l9c 

3>l2 17a, 2 1 7 MCty, BfigtC®fo*lT^ 
S. #Sgat/U=3>M2 17 a, 2 17 b©S5S (Ot 
m 'J>fi:<i:^-hSi2 1 l&Se>BJefbJ/U=i 
Z/m^-VVfZ 1 20>ifiS3 (370nn«S) «fe»J^C< 
fctt*U#&e>fcV\ N~ g9ftKJ82 13 a, 2 1 3 b(D 
SfflHtCl*, 7 0nmgg© SgS&^bfcN 
+ mffiMZ 15 a, 2 15 b**igtt£*l"CV>5„ N+ 
§S&HgcJf2 15 a, 2 1 5 Mi. W^l!^ 'J =l 
>J12 17 a, 2 17 b**e>CDg|©@*ffifc8Jtf;:«fc»J7£fifc 
SftTH*. #i^®i/U 3>® 2 17 a, 2 1 7 bli, 
y >f -/U Mfi^K2 0 5<Z>_fc®_htC 2 0 nmlSfflffi-e 

(y>< -;i/R8lilK2 0 5©_h®£ifigacme>g5f£€:;t 

UT) JEfcU WtJ"J3>ll*tyy2 14±S8ifi# 
_hlC 1 0 nm®fffflZ mtisV 7 2 1 4 

aJ/'J3>S2 17a, 2 1 7 b(JD_L®tt£i:LTPS! 
<>'J3>SK2 0 1 <Z>££t®fcW&: (10 0) ®*m£> 
&y, JWHAi/U 3>®2 17 a, 2 17 bOMBttP 
M^U3>^K20 1 CD^SICM* {110} ffifr 

e>)&So ^sbwiwc**. jpnas^u ^>i2 1 1 a, 

2 17 bO>WI®i:_hBi:cD5^aK£^«>±®S:*I^S 
[0049] #Hi&gJ&T?i£, y-*- 

1 8 ate, N~ MJ£f£S2 1 3 a, N+ m8MM2 1 5 
a, jp|gftS/U:a:/M2 17 a. 2 17 b**e>*l&S*l 
TTV>S. V-X • KW>«2 1 8 bit, N" §?fi£ffc 
i2 13b, N+ Wmmz 15 b. RCUVtSA^U 3 
>I2 1 7b^e>«tefcS*vTV>S„ PS9$/Un>^|g2 
O 1 <D^®lC^j£SftfcN^*;i/MO S 
#\t>f- hm\M2 0 6, 4*- bWM2 1 IfttfV-* 
• KU"f >ffl&2 18 a, 2 1 8 b A^^fiRStlTVN 
*. ■Wrt"&*»*i"J3>'»2 1 7 a(DiaPg. 
S/U3>M2 1 7ai:#ig^>'J=I>M2 17btffl|SI 
Rff#*4V&ri2 8 0 nmgfg, 2 10 nm^t-feSifc 

wsr*"6v-^' kk>**2 18bcr y 

■ KW>fBK2 1 8atV-X • KW>fHB2 
18b t©K®i!ifi»^tt^^5S^^^^'S. 
[0 0 5 0] Nf**MIOS WATP 
SS/'J n>««2 0 1 ttjff 1 tiDffllfllfillllU 1 9(C<fco 
TBtotlTW**. »10>*IWMWI2 191*, M*.ttC 
V Daac J: ftfifbS/ 'J a :/KXW3BffcBMt$' 'J a >K*» 
fefty. xy^A«y?K«fcy, #j^^>U3>^2 17 
a, 2 17 b<D±WRZfflm±B<D&Mfi!<-2frT^S>. 

miammmmz 1 9&oa*»s»s/U3>JB2 1 1 

a, 2 17bfflSS«. ^2<DMia*S^K2 2 1lC«};y 
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KfcftTV*S. Jg2®JllimMMK2 2 1l*. flburcv 
DSac J:*BWbS/ U =1 >Kfc BPS GflgilCDSUglg^RZ) 

¥fifl;3*lfc±®&^bT^£. #^^>'J=l>®2 1 
7 a, 2 17 b<D±m±V<Dm2<Dmfflt&&$&2 21© 
KWttftl&liS 0 0 nmilT'S)^. ^ 2 ©JiB3SSfi^ 
2 2 l±ICtt. #2®«m»HK2 2 1 fc*»UT#*£ 
|S/tj3>!2 1 7 aKl^SFSS©P@&3tLfe^ 
-K* 3>*^ML2 2 2#WW6*vTV^..V-K \ 
h?L2 2 21*, «ittfN + SHHBttS/y a>« 
ftMbfcSHiV** h • rfyV22 3iCJ:y?&gUt*iTV\ 

s. ft2a>AinNMNit2 2 i©±ig±tciat-te>tvfc^ h 

• y - K«fi£2 2 4 14, #J*.tf$^8 0 0 nn^ 

5^223 ICtittlCttRS ft. V-X • KW 2 

18a ICgg^SftT^So * h U-S* • > - KM 2 3 
4 CD^/jN^PII^tJ : ®:/J>*ittFfi.tJfF+ 2 ogg^5„ 

h l/-s; • J - KM 2 2 4 ©±B&lWB!fiBi:m2 <D 
JgfSHifi^E 2 2 1 0>_LM©it>fc < il %»—«*. ON OffiE 
•h^t^m^^m.2 2 5{C«fcUifflSlCffitonTVNS„ 
^S*fii^2 2 BfflBHfcS'y n>I^WJKI?tt5 nn^ 
BteftS. ^*»S^2 2 5©^iBt4, ff^UMVl 5 

onimgscoN + s^as/yn>iK*^3fes-fe;i/- y 

[005 1] #»SSS/y 3^12 l 7 b©]iLh©1r;i/ • 
yi/- h@H2 2 6tCttPg4 0 0 niragSG)WPSP2 
2 7#Wtt&4YCV^&. -fe;i/ • h®fii2 2 6 Srg- 

«bT, ^ 2 (7)^5^^ 2 2l\m 3 CDMf®?ia^M 2 3 

1 K«fc U SbtlTV^. ^3 0D®IS*tSi^2 3 1 fcgtft 

s/yn>55M<ei^*^e)«iy, ^M/-y-y-mw2 

2 4 &Se>iP4)-a>-fe;i' • yi^~ hW&2 2 6<D±®T-«> 
ff3<OMR8lfiWR2'3 lfl!)|KI?li3 0 0nniSST-fe 
U, m3(7)Mrai!iSi^S2 3 1 <D±®=fo¥a'fb$tlTV^ 

5, FigScQPS^-tS^y K -n>^^h?L2 3 2 
tt. MPaP2 2 7<Z)S4MC33V>Tl|30Mia»B^2 3 
1, ^*»BI2 2 5^H2©Mia»fSi!lS2 2 1 
JBbTJWeiAS/y 3>M2 1 7 alCjtU «W.tfN+ M 

#*giis/y=t:'!&a^fc-&3>**h -y^^2 3 3ic 
•fcy^ssnrv^o ^3©siai!i{«iiS2 3 i®±is± 

fC^tfi^fcl^y h*82 3 4Wu 3>4r^h-y^^2 

3 3 icimc«sMsn. y-* • Kw>ms2 i8b 

lCg^^*lTV>5„ Ify hi6&2 3 4 tt#ft^.lflKV 12 0 
nmigS©^ >^-ry • S/y*>f KR*»&*:y. ^ 
h*«2 3 4CD^J>«S*S&tJ J S/hiai5glii:%lcFmST*fe 

ifv h«82 3 4 omtfii&HafcftS'y ^y%$m 
R^e>«:«^aEHiHni2 4 l^c«kys^^cst>tlTv^ 

6„ fcf ^ MR 2 3 4 BUhT*®^S^M2 4 1 ©l&JPte 

3 0 0nn^SS^*>-5= 

[0 0 5 2] mi ^JkVmi ^<DAAtSRXfCCmZ'(D 
SSrcg©»rB«^ST'*>SE9l 675M01 9i:0i l 
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[0 0 5 3] *1\ {10 0} #e>fc££3<C§5:£U 
5 0fl-cmlS©jiMA^»A <110>^<D 

3> • >?x;^e»!5:5PS < > , J3>Sfi2 0 1©£^® 

ffi±icwu PSS^ y n >®S 2 o l ®£*B®ffi&IKtt 
2 0 2liLh<Z)#£g3SS8clC, 7* h • l/J?* hK (0 
avBrf) »Stt««2 0 2l*PSSi/y3> 

^K2 0 l<Z)i®lcfev\T (*Ux>f-J/ai"77 

«, j> icspifx&tjcgjgta) < 1 1 o > *i^®>a «fc y 

*Vt y , -etl^tW^Stt^eli^©^)^!^ LT P 

ais/u 3>®fg2 o i o^MtiiiiRintcBKSftTv* 

>ys*uMfc. iffl7*h- u^hK 
&V>t.*fCl/t5 0keV. 5X 1 0l2 C m-2^ga>3j< 

»J. l!W3 0 0nn»BBE©LOCOSSflD7-f-/l/KBfc 

<fUR2 0 5£ v y ■< -ju Fttf bR 205 cDjMcfiggg 

i^StvS P" I&HlfcJg 2 0 4 i:*<7ta£3*V-&„ ±3B£ft; 

2 O 2amctt*MfefUCJ: U8^fE8. 5 nnsfflWW 
- h®KbiK2 0 6 A^fifcSftS. 
[0 0 5 4] fcC £ffilC|g|)£5 0 nmlIfflN + 

ffilCHJ^l 0 0 rungS©*^*^ • S'UIM FBE 

«fc »J, ±BflC|RVl 0 0 nxnSftCDOMfcS'y 3>*W* 

y^iOcjiy^*-— >ys*u * Z/ifTsT-y • jKU 
1M FRfrg>&*KJ![ 1 5 0 nrogS©^- h«ffi2 1 

1 £4*- h®H2 1 1 0>±ffi£jgjRWlC^e> (1^? 1 0 
0 n mg&CD) BMfcS/ U 3 '^2 1 2 hffim. 
£*v£. 7-f-;i/F8WbBS2 0 5&XVf- hWffi2 1 1 
tC^B^ftWC, ?g^^gc2 0 2®^]g{CN- §9ffiffiyg 

2 13a, 2 13b^J*3tlS. N" §£fiftgfc@2 1 3 
a, 2 1 3 b©&£0>SeSW:l OOnmiStS.6. B$ 

i&-f sn- iW2 1 3 a<z>fsnsgiiF©gn?&y, n 

-SBMIWB2 1 3 a fcN- 33fi£tWl2 1 3 b fcOHffit* 

Fmsrr-*>-5. iit50n vmm&mti' y 3 >k#c 

• Ay ?tffi&*)tU BWt^y SS/Bfc*'*— 9-2 1 
5)W&£$*V5„ ZOX-yf •^vi'IC8V»T, KitS/ 
'J3>l*r'y^2 1 2=bx>v^>^ic@stiS3.i:lc 
<fc»J, ■WfcS/ya>l!t*^rv^2 1 2©ifB7 0nm 
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ifgglCfcS. WfcS/y3>Dt^^— 9-2 1 5&tf 

-;i/KHMfcK2 0 5iceaSHrf$tc, n- mmm 

2 13a, 2 13b0>«<^-hMMUK2OBtfMgc 

anr (pp&c^ -;i/K*sraBt2 0 5 mm>z.h<b 
>f- hwmz 1 1, gtfts/y 3>sx^-t2 1 4 \zm 
*>nTv\<sv^aww3 onm8sa«<fty) . r*te><z> 

«jfc®N- 38*fcifcli2 13 a, 213b0gjfitfBtt£ 
ft& (HI 175S01 5, 01 6 (a) , 018 
(a) ) . 

10 [0055] *ic. ±8b» 1 mm&mt mm>ism\z <t 

y, UHV-CVD&fflWCS-fN- 3?8£6fcjg2 1 3 

a, 2 1 3 b<Dnmwizm&zt),fc&mMmtm£t£ 

tl&fe. ffl&tf 6 2 5Ttf)ttB& lX10"2Paia<D 
Eft 2. 0 s c cmifIg(a$Jffl;<DS?- i/^>£0. 2 
s c cmmSCOSfeft© ( 1 %<D*xy<{ >JW*JWCJ: y 

xif*^S/-V^/*»CJ:oT, N-U!ti213a, 
2 1 3 bCD±IBSm®lCgB3^»lC«$ AU 
OOnmgg0N+ M<D dlfflJ/'Jn^if&S) # 
20 ISA^y 3>M2 16 a, 2 16 b«^Ad4v N~ 35 
tttKW2.1 3 a, 2 13 b©»tttLfc^®Ctt 
©) ggS 7 O nm5flKCDN + iatffic® 2 15 a, 2 15 
b*9»«Sn*. (01 17SH1 5, 01 6 (b) , 
01 8 (b) ) . 

[0056] ^mmmizi5^x%±mmimtmmii 
mtauc $ma,i/ y 3 >M©±ia^5ffiS^x tr* ^ >> 

5001C~800 CtiDttBOJftAttft. 

10"3pa, 5X 1 0~2Pa<0«gH©E*T*fT3a:e)ri: 

m\z*J • s/9^ftfflv^«^j:y 8 oic~i o o"cms 

[0 0 5 7] ^tC, 1^3 0 0 nmOflfcfHBfbS'y 3> 
012 1 9&CVD&T'*^tS. (01172^015, 
01 6 (c) , 018(c)). 

[0 0 5 8] x<y^*y*fc*yBHOBHfc5/y 3>IK2 
19CD*$:Xy^>^bT, MBWSi^>J3Vl2 1 
6 a, 2 16 b®4>&< i:%JiM$:fimSia:. BMbS/'J 
40 3>BSP-vv^ , 2 1 2*WmL/^V l «SS*^x-/^/1y 
f%ffe>. (01 175M01 5, 01 7 (d) , 019 

(d) ) . 

[0059] ?(d&. mj&Hti/v ^ymmfa B 

PSGi®^^ BPSG5l0U7n-, CMP^*tfT 

fc5Sf§2©Mr(8iieiiSsi8i2 2 ^2©^ 

^fe^K2 2 1 S:SiibT*i|ig^>y3>M2 1 7 a©± 
SlC3t't<& y - F • 3>* ^ h?L2 2 2*WfifeStlS„ 
y-K • 3>## h?L2 2 2©PgttO. 2 5 /im (= 

50 f) aflrwfcy* • yy^^iicfe^T? 
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5>f*>hf , ft* , *S<'Cy-K- n;/** H7L2 2 2 

ivWhfAtft*. [01 175M01 5, 01 7 
(e) , R19 (e)). 

[0 0 6 0] «*.tfN+ SHHS»S/U 3>K»ffl 
#i«8*^^3>ii^b • ?9f2 2 3tC«t»J» y 
- K • 3>* 9 h?L2 2 2tfftK3ftS. £5MW8 

0 0 n mjg£©N+ M#HSSi/'J 3>;W£j£3*U £*l 

>^t^ h • ^^2 2 3 fcttW-©N+ a^HA£/U 3 

=fe«fc^. «;itfONORfr&fc*«HHMIBIl 3 5*>^ 
fft$*U #9^.MHW1 5 0nm©N+ ggt&tti/'J 3> 

|ftl^&<fc<B , feA' • rf\;- h®12 2 6*^fiS;StlS. ^ 
*ttx>y^>^C«fc»J, Wi/'J3>I2 1 7 b(OW. 
±©iz;b • "TV- h@ffi2 2 6lCW:ng4 0 0 nmil 
<DMP8P2 2 7*>W>*SnS. Iftvvc. ^Sfc-t®*:^ 

3 1 wm&*.z>. BBPSP2 2 7^^tifcaft«-tcfe 

Vvr*l3®Jf|HIMMK2 3 1, -«S«BWK2 2 S&tflff 
2C9jffiaS8iJil8l2 2 1 fcJGlU JMSfiS'y 3>Jf2 1 
7 b<D±®CMt*-5tTy h • 3>#* h?L2 3 2jt&t&ft 
SftS- If* h • 3># 9 H7L2 3 2<DP^E=bF®S-e 
*y* • yyy97-fXBlcfev^Tr9-f3i>h 

•ftltf^OfeoT, tfy h • 3>#* hTL2 3 2<DJg 
gP«J*#S,g$/y 3 >Ji 2 1 7 b<Z>_kSfr&tt»ttLT 
%». Sgl(DM^Siafi^2 2 0^Xy^hy/1i:L-C<D 
{S&l&^fc-r. [01 175S01 5, Ell 7 (f) % 0 
19 (f) j . 

[0061] m«N+ mnnki/v ^>m® 

fcfy h • 3>#* HL2 3 2t&&t&tl&. WU-tiX/t 
y * U >^tC J: iJWl 2 0 n mgg©# yVT-rry • 

s„ se>{c*®«aag2 4 ^dbEawc 

<|:SDRAMA^|^-rS. [01 172rM01 5) . 
[0 0 6 2] fcfc, COB$8g©DRAMlC_hiB^2^ 

SfeCDT'feS^ mfttfW2|0tg«K*:P*--v:M<M 
OS H9>S?^*caW"t*3i:*RMBT»*. 
[0063] 
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©ir«»^s^ is i (D®f^e^Rt/#^^ 
¥#wi±»cs£ i ojimaimfc A&sxy > h & 
*-r*«K*»&**» 2 ©AiBRfiMftfii^dnT w> * 

ifcCfcy, «2©SII8lfiMK«xv>>^UTJWtfA 

£. Lfe^ot. 3>*?hJLS:j£/fc-f5ISHC, v** 
10 • T^f* 2/ h©1**i#&c>"t%^ 1 <D®r^HiS^W>"T 

y-^fBtoWBfcfcB&ifcSfc*. mfetli^agfls 

[0 0 64] J:yj*tttt»C**.tf. 53^^Mc®il3 

ya>Mli:fe*^3!fe*y-^- FW^WittU 

20 ^®*mi oo} -&ibtji2>-m&misv^y&&Km. 

IKx^-*®«ii!fci(a»c«dBMss/y y- 

&awe>tiTv^. se>ic iwbs/ya^Bt*^— y-jc 

j£^^©#|g^s> y a >jgMttrt e>*u y 3 

30 «HbTV%4&. J)iiaft^y3>»tt«*1HHR3:tf** 

*/*jvo&ffizjz y ?waan». BMbs/y 3>ng4r^ v 
^■<fc y wa«i«v\*jis»s/y a>*fciifcv^TSMbs/y 3 
>mx»4awfcsflMb2/ y 3 ^*tsn 1 cdm»^ 

gg^S^SIB^i:^- h««Xtt«Ri:fflWffly-f m 

3§Bi^i«afflj|i|ga2/y aymzmLTtezznim 

40 [H®©W^Hi^] 

[si] *m*<mim^M*7ktmsiktmsKis 

[02] 2fcfg^(D^l|U©^^S:^-r05&U®6lCfe 

tts b b m*<Dvmm#mT*2bz>. 

[03] 4E^6!>flSl^Hg»B«:aVtB5&tfH6(C£ 

[04] ^moMimsm^mrm^mm^zis 
[05] *5§^cD^ 1 msam^-t^mm^mx^ 

50 y, ?S(!^fci7-l^ftj|^*y--h«Sfc**sa2' 
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[06] 18moM l 

\y-V • J- b'WMt<D&Sm^^B't. 
[07] *miOM 1 IU&£fiB£55V3"0 5 &tf0 6 tC J3 

(a) , H7 (b) , 07 (c) omi^cmmrr 
[08] ^igis^i^^^&av^s&a^eicfc 

(d) , 08 (e) , 08 (f ) <DffllZJMtfim? 

s. 

^SCCil«T'©SSin^©Wf®^0T?&»J, 09 

(a) , 09 (b) , 09 (c) (Dmizxmtmfii- 

5. 

[010] -$$m0M 1 HS&£J&£^"3*0 5 RZm 6 IC . 
j3 C C«gT*©516rDg<DWfS^0T-«) y , 010 

(d) , 01 o (e) , 01 o (f ) <Dmizxm*m? 

20 

[01 1] j&moM 2 ^mm^-tm 1 4 xxm i 

5 lCfe»-tSAAi»T<3DWfiS^0-e«>So 
[0 1 2 ] #&fjli0>m 2 laMg&HVTS 1 4 Jkxm l 
5 ICfctfSB B«8T*«)WTiS^50^«>S. 

[013] ^mamzmmmicB'tm 1 4 #1*0 1 
5 \z&v&ccigix-<Dmmm#mT-2b2>o 

[014] ^:«WfD^2||fi©^figS:gt-r¥W^0-e*> 
[015] #$8^<&&23£^l8&^-¥ffi^5£0T?& 30 

[016] ^mm<omzmmm^'tmi 4mm 1 

5{CfeWSAAjSg-eCDSSfcDg©ISlffi^50T*fey. 0 
1 6 (a) , 01 6 (b) , 01 6 (c) ©MgfCXgtf 

[017] j&mofla 2 mtfa&MZtt-tm 1 4 1 
5tcfe^sAAii«-r*®ssn^©wi®^0T'fey, 0 

17 (d), 017 (e) % 01 7 (f ) ©JKlCldltf 

[018] *m%m zmmm^-tm 1 4 szmi 1 
5 icfe^s c cm-oysmiMoivmmgmT'ib y , 0 

18 (a) , 01 8 (b) , 01 8 (c) (DM^lMtf 

[019] i&m<m zmsmm^-tM 1 4 #.#0 1 
5 tcfcw* c c«a"e®isrDg©WT®^^0T*fe y , 0 

1 9 (d) , 01 9 (e) % 01 9 (f ) wmzimtf 

[020] m^*m^*mmim~Z'2b y , 
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[02i3 «e3tes«5^-r¥s^0-e«>y, *-mb 

[02 2] tfej^&aV?-02 O&tf02 lCfeWA 
Ai(Sl?©»fBB^0T*«>S. 
[02 3] Skfc&tf5£^-r02 O&tf0 2 1 iCfcttS B 

BSS-e©»fnS^0^feSc 

[02 4] ti^*Sffif5:^t-02 0%xm2 llCfcttSC 
C«8T*©»W^0t?feS. 

[02 5] t&is&tgoy- h«®tc*hrsRaMj^&fi^ 
•rsfc«)OWT®^^0^«>s. 

[02 6] tfet^Kf©««lC*H--5^®^5:©i^-tS 

[^©&HB] 

10 1, 20 1, 301 PMisV=l>&fc 

10 2, 20 2, 302 fmffiMi 

104, 204, 304 P-Sffi£iC® 

105 yj-frbimm 

10 6, 20 6, 306 ff- hm\M 

111, 211, 311 >f~ bWM 

112, 212, 312 ffitisV m/t&rW? 
113a, 113b, 213a, 2 13b, 313a, 

313b n- wmm 

114, 214, 314 ^fbi/U3>j^X^— 9- 
115a, 115b, 215a, 2 15b, 315a, 

3i5 b n+ wmm 

116a, 116b, 117a, 117b, 216a, 

2 1 6 b, 2 1 7 a, 
217b, 316a 1, 316b 

118a, 118b, 218a, 2 18b, 318a, 

3 18b v-x- vu^yfim 

11 9, 12 0, 219, 220 H 1 <DJf53»efiBJI 

121, 221, 321 m2<Dmr$imi& 

13 1, 23 1, 331 &3<0MfSto&$B& 

12 2, 23 2, 322 bfy h • b?L 

1 23, 1 3 3, 223, 23 3, 3 2 3, 3 33 3 

12 4, 2 3 4, 3 24 \Zv bM 

1 32, 222, 332 y - K • h?L 
134, 224, 334 * h U-S? • - F®§ 

13 5, 22 5, 335 #ft$8i@l 

13 6, 22 6, 336 ■&)]/■ 7 Is- b&M 
141, 241, 341 

203 m 

2 0 5, 305 "7>f-;i/Kgtffcj& 

227 mam 
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